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Description 

Technical Held 

The present invention is directed to a vehicle occu- s 
pant restraint system and is particularly directed to a 
method and apparatus for controlling an actuatable 
restraining device. 

BacKgreund of the Invention ro 

Occupant restraint systems for use in vehicles are 
well known in the art One such restraint system 
includes a crash sensor, an inflatable air bag. and an 
actuation circuit that controls deployment of the air bag is 
in response to an out|Xit from the crash sensor. The 
crash sensor can be an accelerometer that provides an 
electrical signal having a value functionally related to 
the vehicle's deceleration. A controller evaluates the 
accelerometer signal and provides an actuation signal 20 
when it determines a vehicle crash condition Is occur- 
ring of such nature that the air bag should be deployed. 
The actuation circuit includes a squib operatively con- 
nected to a source of inflation fluid. 

In response to an actuation signal from the control- 25 
ler. the actuation circuit applies a current through the 
squib which causes the squib to ignite. When the squib 
ignites, the source of inflation fluid discharges gas into 
the air bag, which results In inflation of the air bag. 

The art has recognized that it is not always desira- so 
ble to inflate the air bag with 1 00% of the gas provided 
from the source of inflation fluid. One proposed system 
controls the amount of gas that inflates the air bag in 
response to the detected weight of the occupant. Such 
a system is disclosed in U.S. Patent No. 5,232.243 to 35 
Blackburn et al. and assigned to the assignee of the 
present invention. Another proposed system, disclosed 
in Gentry et al.. U.S. Patent Application Serial No. 
986.041 . filed December 4, 1992. and assigned to the 
assignee of the present invention, controls the amount 40 
of gas that inflates the air bag in response to detected 
occupant position. 

European Patent Application No. EP-A-O 473 324 
(Automotive System Laboratory Inc.) proposes a sys- 
tem for controlling air bag inflation dependant on the 45 
weight and position of a vehicle occupant through 
sequential triggering of a series of ignition cartridges to 
inflate the air bag, dependant on the sensed position 
and tile weight of the vehicle occupant. This European 
Patent discloses an apparatus according to tiie pream- so 
bleof daim 1. 

Summarvofthe invention 

It is an object of tiie present invention to provide a ss 
method and apparatus for controlling an occupant 
restraining device. 

According to the present inverrtion. this object is 
achieved by the apparatus and method for controlling an 



occuparrt restraint system if of a vehide as defined in 
independent claims 1 arKi 18. Embodiments of the 
invention are disclosed in tiie dependant claims. 

In accordance with one a prefened embodiment of 
the present invention, an apparatus is provided for con- 
trolling an air bag operatively coupled to a source of 
inflation fluid. The air bag is inflated to an operative 
restraining position upon detection of a vehicle crash 
condition. The apparatus includes position sensing 
means for sensing position of an occupant relative to 
the air bag and weight sensing means for sensing 
weight of ttie occupant. The apparatus further includes 
regulating means operatively connected to the air t>ag 
for venting off an amount of inflation fluid so as to regu- 
late the restraining function of the air bag during a vehi- 
cle crash conditioi in response to a regulating control 
signal. Control means is operatively connected to the 
position sensing means, the weight sensing means, and 
to the regulating means for selecting one of a plurality of 
discrete conf oi zones dependant upon both tiie sensed 
position and tiie sensed weight of tiie occupant and for 
providing the control signal based on tiie selected one 
of the discrete cont'd zones. The control means 
includes a look-up memory table having a plurality of 
stored occupant characterization blocks wherein each 
block is functionally related to both an occupant weight 
range and an occupant position range. The plurality of 
stored blocks are grouped into at least two discrete con- 
frol zones. Each of the control zones has an associated 
regulating conf ol signal. The control means outputs an 
associated one of tiie regulating control signals based 
on the selected contirol zone which results in control of 
tiie amount of inflation fluid vented. 

Brief Pescrlptlon of the Prawlngs 

Other features and advantages of the present 
invention will become apparent to tiiose skilled in the art 
to which the present invention relates from a reading of 
the following detailed description of a preferred embod- 
iment with reference to the accompanying drawings, in 
which: 

Rg. 1 is a schematic diagram of an occupant 
restraint system made in accordance with tiie 
present invention; 

Fig. 2 is a schematic block diagram of the electrical 
conti'ol portion of the system shown In Fig. 1 ; 
Fig. 3 is a schematic deletion of a look-up table 
portion of the controller of Fig. 1 showing conti'ol 
zone groups; and 

Figs. 4-9 are flow charts showing a control process 
in accordance with the present invention. 

Description o f Prefen-ed Embodiments 

Referring to Rgs. 1 and 2, an apparatus 20 for con- 
trolling an occupant restraint system includes a plurality 
of sensors 22 operatively connected to a controller 24. 
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Specificalty. a seat position sensor 30 is operatively 
connected between a vehicle seat 32 and the vehicle 
floor 34 and is electrically connected to the controller 
24. The sensor 30 provides an electrical signal indica- 
tive of the position of the seat 32 relative to a fixed refer- $ 
ence point In the Interior of the vehicle interior. A seat 
back angle sensor 36 is operatively connected between 
a seat bottom 38 and the seat back 40 of seat 32 and is 
electrically connected to the controller 24. The seat 
back angle sensor 36 provides an electrical signal indie- w 
ative of the angle of inclination of the seat back 40 rela- 
tive to the seat bottom 38. 

A seat belt 50 is operatively secured to the vehicle 
34 at a first location 52 in a known manner. It is also 
contemplated that the seat belt 50 nr^y be secured to is 
the vehicle seat 32. When strapped around the occu- 
pant, one erxl 54 of the seat belt is received in and 
secured to a seat belt buckle 56 assembly using a 
tongue and buckle arrangement well known in the art. 
The buckle portion of the seat belt buckle assembly is 20 
secured to the vehicle 34 in a known manner. It is also 
contemplated that the seat belt buckle assembly can be 
secured to the vehicle seat 32. The seat belt buckle 
assemt^y 56 includes a seat belt buckle sv/itch 60 elec- 
trically connected to the controller 24. The seat belt 25 
buckle switch 60 provides an electrical signal to the con- 
troller 24 Indicative of whether the seat belt tongue and 
txjckle are in a latched condition. A web or belt payout 
sensor 64 is operatively connected to a seat belt retrac- 
tor 66 and is electrically connected to the controller 24. 30 
The payout sensor 64 provides an electrical signal Indic- 
ative of the annount of seat belt webbing 50 that has 
been pulled from the retractor 66. 

An occupant weight sensor or scale 70 is opera- 
tively mounted in the bottom cushion 38 of the seat 32 35 
and is electrically connected to the controller 24. The 
weight sensor 70 provides an electrical signal indicative 
of a measured weight of an object located on the seat 
cushion 38. A first occupant position sensor 80. such as 
an ultrasonic sensor, is mounted In the dashboard or 40 
instrument panel 82 aimed toward the seat back 40 and 
is electrically connected to the controller 24. A second 
position sensor 84, also an ultrasonic sensor, is 
mounted in the back portion 40 of the seat 32 aimed 
toward the front of the vehicle and is electrically con- 45 
nected to the controller 24. A third position sensor 86, 
also an ultrasonic sensor, is preferably mounted in the 
side door forward of a normal occupant sitting location 
and aimed sideways aaoss the vehicle and is electri- 
cally connected to the controller 24. The sensors 80» 84, so 
86 are used to determine the occupant position relative 
to the deployment door or cover 150 of an inflatable 
occupant restraint system 100. It is contemplated that 
other types of sensors can be used to monitor position 
and that other locations of the sensors could be used. ss 

When the controller actuates the ultrasonic sensors 
80, 84, 86, each one outputs an associated ultrasonic 
pulse. The sensors 80. 84, 86 may be transponders or 
can be made up of a transmitter/receiver pair. Each of 
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the sensors provides an electrical signal indicative of an 
associated return echo pulse in a manner welt known in 
the art By monitoring the time duration between a 
transnnitted pulse and a received echo pulse, the con- 
troller 24 determines the position of an occuparrt relative 
to each of tfie sensors. Since the controller "knows" the 
location of the sensors relative to the deployment door 
or cover 150 of the inflatable occupant restraint system 
100, the controller can determine the position of the 
occupant relative to the deployment door 1 50 using sim- 
ple mathematics. The controller 24 conrpensates the 
values of tiie distances measured by the front sensor 80 
and rear sensor 84 based on seat position as sensed by 
sensor 30 and seat incline as sensed by sensor 36. 

The front sensor 80 directs an ultrasonic pulse 
toward the front of the occupants. Based on the time 
duration between the transmitted pulse and the 
received echo pulse, the controller 24 determines the 
distance from the front of tiie occupant to the dashboard 
82. The seat ultrasonic sensor 84 directs a pulse toward 
the occupant's back. Based on the time duration 
between the transmitted pulse and the received echo 
pulse, the controller 24 determines the distance from 
the occupant's bac^ to tiie seat back 40. The sensor 86 
functions as an assurance sensor to determine if the 
occupant is within a predetermined distance of the 
deployment door 1 50 of the inflatable occupant restraint 
system 100. Using the computed distance from the 
occupant to the front sensor 80, the computed distance 
from the occupant's back to the seat back 40 (to sensor 
84), the seat position from sensor 30, tiie seat incline 
angle from sensor 36, the seat belt webbing payout from 
sensor 64, and the return from sensor 86, tiie controller 
24 can conrtpute tiie occupant's position relative to tiie 
deployment door 1 50 of tiie inflatable occupant restraint 
system 100. 

A vehicle crash sensor 90 is mounted to the vehicle 
and is electrically connected to tiie controller 24. The 
aash sensor 90 may take arry one of many several 
forms, including an inertia switch. Preferably, that tiie 
aash sensor 90 is an accelerometer of tiie type that 
outputs an electrical signal having a characteristic indic- 
ative of a vehicle aash condition upon the occurrence of 
a crash condition. The controller 24 analyzes tiie output 
signal from the accelerometer and determines if a 
deployment crash condition is occurring. A deployment 
crash condition is one in which deployment of the air 
bag is desired to enhance the restraining functions for 
tiie occupant. A non-deployment condition is one in 
which tiie seat belts alone are sufficient to provide an 
adequate restraining function for the occupant. 

The inflatable occupant restraint system or air bag 
assembly 100 Includes an air bag 102 operatively 
mounted in a housing or reaction can 103 which is. in 
turn, mounted in tiie dashboard or instrument panel 82. 
The oonti^oller 24 is electrically connected to a squib 
1 04 which is. in turn, operatively connected to an inflator 
1 10. The inflator 1 10 is operatively connected to the air 
bag 102 so that when the controller ignites the squib 
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104. inflation fluid, preferably an inert gas. is released 
from the inf later 110. The air bag 102 Is then inflated to 
its operative position 102' shown In Fig. 1 . 

A temperature sensor 88 Is mounted to the inf lator 
110 and is electrically connected to the controller 24. s 
The temperature sensor 88 provides an electrical signal 
to the controller 24 indicative of the temperature of the 
inf lator 110. 

An electrically controlled venting device 120. such 
as a valve, is operatively connected to the reaction can io 
103 and is electrically connected to the controller 24. 
The controller 24 controls the venting device 1 20 to con- 
trol the amount of gas that flows out through the vent 
thereby controlling the pressure of the gas in the air bag 
1 02. The controller 24 controls the venting device 1 20 in is 
response to the sensors 22. 

The source of inflation fluid 1 10 provides a prede- 
termined amount of gas, referred to herein as 100% of 
the possible gas. The controller 24 controls the venting 
device 120 to vent away a portion of the gas from the air 20 
bag. The amount of inflation fluid that is directed away 
from the air bag 102 by the venting device 120 is deter- 
mined by the extent to which the venting device 120 is 
opened in response to the control signal from the con- 
troller 24. Those skilled in the art will appredate that zs 
controlling of the amcMjnt of gas in the air bag 102 can 
be accomplished in other ways, such as providing a plu- 
rality of sources of inflation fluid and controlling the 
number of sources actuated. 

The controller 24 is also electrically connected to 30 
seat belt controls 124. such as a seat belt load limiter. 
The controller 24 controls the seat belt controls 124 in 
response to the outputs from the sensors 22. 

Referring now to Figs. 2 and 3. the controller 24, 
which is preferat^ly a microcomputer, includes a mem- 35 
ory location 140 for storing a look-up table 142. The 
look-up table is divided into a plurality of occupant posi- 
tion ranges 144 and a plurality of occupant weight 
ranges 146. With regard to the occupant position 
ranges 1 44. for the purposes of discussion, the distance 40 
between the deployment door or cover 150 of the air 
bag assembly 100 and the seat 32 when it is in its rear- 
wardmost upright location, i.e.. the maximum antici- 
pated distance, is divided into four ranges. If the 
occupant is in a first range between a zero distance, i.e.. 45 
against the door 150 of the air bag assembly 100. and 
about 10% of the maximum distance, the occupant is 
said to t>e in a first position range designated 1. When 
the occupant is in a position greater than about 10% 
and not more than about 30% of the maximum antici- 50 
pated distance from door 150, the occupant is in posi- 
tion range II. When the occupant is in a position greater 
than about 30% and not more than about 60% of the 
maximum anticipated distance from door 1 50. the occu- 
pant is in position range 111. When the occupant is in a 55 
position greater tiian about 60% of the maximum antici- 
pated distance from door 150. tiie occupant is in occu- 
pant position range IV. 

The occupant weight is divided, for the purposes of 



discussion, into four weight ranges between zero weight 
and a maximum predetermined weight. An occupant 
weighing more than the maximum predetermined 
weight will be characterized as being in the maximum 
weight range. When an occupant's weight is between 0 
and about 25% of the maximum predetermined weight 
value, the occupant is said to be in occupant weight 
range I. When the occupant's weight is greater than 
akx)ut 25% and not more than atx)ut 50% of the maxi- 
mum predetermined weight, the occupant's weight is 
said to be in occupant weight range II. When the occu- 
pant's weight is greater than about 50% and not more 
than about 75% of the maximum predetermined weight, 
the occupant's weight is said to be in occupant weight 
range one 111. When the occupant's weight is greater 
than atx)ut 75% of the maximum predetermined weight, 
the occupant's weight is said to be in occupant weight 
range IV. 

The four occupant weight ranges and position 
ranges form a 4 x 4 mati'ix that provides 16 occupant 
characterization blocks labelled A-P. These 16 occupant 
characterization blocks are grouped into tiiree control 
zones. Blocks D. H, L, P. and O are designated as a low 
control zone 150. Blocks C. Q, J. K. M. and N are desig- 
nated as a medium control zone 154. Blocks A. B. E, F 
and I are designated as a high control zone 158. The 
control zones 150, 154, 158 are used by tiie controller 
24 to control the venting device 120. 

These control zones are based upon the amount of 
pressure needed in the air bag 1 02 to restrain tiie occu- 
pant by dissipating tiie occupant's kinetic energy during 
a crash event and upon the amount of distance availa- 
ble for the bag 102 to stop the occupant's forward 
motion before the occupant stilkes tiie dasht>oard 82. 
During a aash event, the occupant has a kinetic energy 
equal to ^Atrv^. M is the mass of tiie occupant and v is 
the velocity at which tiie occupant is moving relative to 
tiie vehicle's interior. V is a function of tiie crash severity 
arKi requires a dynamic determination from the crash 
sensor output signal. The occupant's position and 
weight can be continuously monitored to enable tiie 
venting device 120 to be adjusted prior to the occur- 
rence of a crash event. 

The work required to restrain an occupant during a 
crash event is equal to tiie occupant's kinetic energy 
Work is defined as force times distance. Force is the 
force irrparted by the restraint system, and distance is 
the distance over which the force can be inparted. The 
matrix of Fig. 3 considers both weight and distance and 
establishes three separate air bag pressures. By select- 
ing a desired air bag pressure based upon measure- 
ments and determinations made prior to the occurrence 
of a crash event, the venting device is set in advance of 
a vehicle crash. The matrix approach permits simplicity 
in data manipulation to establish a control value. 

When an occupant's weight and position places the 
occupant in the low control zone 150. tiie venting device 
is opened a first amount to vent a first amount of gas. 
such as approximately 50% of tiie possible gas. When 
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an occupants weight and posttion places him in the 
medium control zone 154. venting device is opened 
a second amount to vent a second amount of gas. such 
as approximately 25% of the possible gas. If an occu- 
pant's weight and position places him in the high control 5 
zone 158, the controller closes the venting device so as 
to not vent any of the gas. 

Referring to Rgs. 4 through 9, the control process 
in accordance with the present invention will be better 
appreciated. The control process begins with step 200 10 
which occurs at power-tp of the vehicle. In step 200. all 
internaJ states of the controller 24 are set to predeter- 
mined initial values. The controller proceeds to step 202 
where a determination is made as to whether the occu- 
pant has his seat belt buckled. This is determined by the is 
controller 24 monitoring the seat belt buckle sensor 60. 
if the determination in step 202 is affirmative, the proc- 
ess stores that information in memory for later use and 
then proceeds to step 204 where the controller 24 sam- 
ples the occupant weight sensor or scale 70. the seat 20 
back incline sensor 36. and the belt payout sensor 64. 
The sampled values are stored in an internal memory of 
the controller 24 for later use. 

In step 206. the controller 24 determines the weight 
range into which the occupant's weight falls. To deter- 2s 
mine the weight range of the occupant, the controller 24 
follows a process designated by step 208 of Fig. 4 and 
shown in detail In Rg. 5. In step 210. the controller 
reads the seat incline angle value that were stored in 
memory back in step 204. The occupant's measured so 
weight upon the seat as "seen** by the weight sensor 70 
is functionally related to the incline angle of the back 
portion 40 of the seat 32. As the seat incline angle is 
increased toward a reclining position, more of the occu- 
pant's weight is transferred to the seat back 40 of the 35 
seat 32. This weight transfer is reflected in a decreased 
reading from the weight sensor 70. By using empirically 
determined data based upon a sampling of many occu- 
pants of various weights and heights, and taking into 
account various angles of incline of the seat back 40, 40 
weight compensation values for all seat incline angles 
are prestored in the controller 24. 

Occupant weight can also be determined using belt 
payout As with the occupant weight sensor 70, the 
value of the belt payout sensor 64 will be functionally 4s 
related to the incline angle of the seat back 40. Again, 
empirical testing provides weight compensation values 
for belt payout based upon the incline angle of the back 
portion 40 of the seat 32. 

In step 214. the controller 24 reads the compensa- so 
Won values that are dependent upon the measured 
angle of incline of the seat back 40. In step 216, the 
value of the weight sensor 70 and the value of the belt 
payout sensor 64 stored in step 204 are read by the 
controller 24. In step 220, ^e values of the seat scale or ss 
weight sensor 70 and the value of the belt payout sen- 
sor 64 are atiQusted using the compensation values read 
in step 214. 

In step 224. the occupant's actual weight is calcu- 
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lated in two separate ways, f^rst, the occupant's weight 
is calojlated based upon the conr^ensated value of the 
weight sensor 70. Second, the occupant's weight is cal- 
culated depending (x\ the compensated seat belt pay- 
out value. Those skilled in the art will appreciate that the 
two weight values can either be calculated using a pre- 
determined formula or can be determined using look-up 
tables. In accordarKe a preferred emtxxjiment, the 
weight values determined in step 224 are the weight 
ranges shown in Rg. 3. The two detemriinations made 
are determinations as to which of the four weight ranges 
includes the occupant's weight. 

In step 226. a determination is made as to whether 
the two calculated weight values, i.e., weight ranges, 
are in agreement. If the determination is affirmative, the 
process proceeds to step 228 where the occupant's 
weight range is output to and stored in memory of the 
controller 24 for later use in the look-up tat>le of Fig. 3. If 
the determination in step 226 is negative, the process 
proceeds to step 230 where an averaging of the two 
determined weight ranges is established or a weight 
range based on priority of sensors is selected. 

K the weight determination based on weight sensor 
70 is that the occupant is in range IV and the weight 
determination based on the belt payout sensor 64 is that 
the occupant is in weight range II, an average of weight 
range 111 is established in step 230 and output in step 
228. If, however, the weight determination based on 
weight sensor 70 is that the occupant's weight is in 
range IV and the weight determination based on the belt 
payout sensor 64 is that the occupant weight is in range 
111, the weight sensor 70 determination is given priority 
as being more likely to be correct. In such a situation, 
the weight range iV would be output in the step 228 to 
establish the occupanf s weight as being in range IV. 
VVhenever the calculation step 224 determines that the 
weight ranges are different but are adjacent weight 
ranges, the weight sensor 70 is always given priority as 
being more fikeiy to be correct. 

Refening back to Fig. 4. after the weight range is 
determined, the process proceeds to step 240 where 
the controller 24 samples the occupant position sensors 
80. 84. 86. and the sampled values are stored in an 
internal memory of the controller 24 for later use. The 
process proceeds to step 242 where the seat belt pay- 
out sensor 64. the seat position sensor 30. and the seat 
incline sensors 36 are sampled, and the sampled val- 
ues are stored in an internal memory of the controller 24 
for later use. In step 246, the occupant's position range 
is determined. To determine the position range in which 
the occupant resides, the controller 24 follows several 
process steps designated by step 248 of Fig. 4 and 
shown In detail in Rg. 6. 

Referring to Fig. 6. the values of the ultrasound sen- 
sors 80. 84, 86 which were stored in step 240 are read 
out of memory in step 252 by the controller 24. The 
occupant's position range relative to the deployment 
door 1 05 of the air bag system 1 00 is determined in step 
256 from each of the three sensors 80. 84. 86. A deter- 
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mination is made in step 260 as to whetlier the position 
ranges determined from the three independent sensors 
are In agreement 

If the determination in step 260 is affirmative, a 
value of the occuparrt's position range is output in step 
266. tf the determination in step 260 is negative, the 
process proceeds to step 270 where the controller 24 
reads the belt payout sensor 64. Occupant position 
based on belt payout must be compensated for in 
response to seat incline and seat position. To establish 
compensated values for storage in a look-up table, sev- 
eral samplings are taken of occupants sitting in different 
positions on a vehicle seat with the seat nrioved to differ- 
ent positions and positioned with different inclines. The 
controller determines the occupant position range from 
the compensated belt payout value preferably from a 
look-up table. The determined occupant position range 
from the compensated belt payout is output to and 
stored in memory of the controller 24 as the occupant 
position range value in step 266. Occupant position 
range based on either the ultrasonic sensors or the belt 
payout can be either calculated or obtained using a 
look-up table. 

After the occupant weight range is determined and 
the occupant position range is determined, the process 
proceeds to a control process (designated as "A") to tai- 
lor or control the venting d©rtce 120 to. in turn, control 
the pressure in the air bag 102. Controlling the amount 
of inflation fluid controls pressure of the fluid in the air 
bag 102. The inflation pressure of the air t>ag 102 
affects the response of the air bag to the occupant dur- 
ing a vehicle crash condition. 

The process proceeds to step 300. as shown in Rg. 
7. where the occupant's position range and the occu- 
panfs weight range are read. Using the occupant's 
position range (step 302) and occupant's weight range 
(step 304), an occupant characterization block is 
selected or determined from the matrix (Fig. 3). Assume 
that an occupant is in a weight range III and a position 
range 11. The occupant would then be in the G occupant 
characterization block of the matrix shown in Fig. 3. 
which falls within the medium control zone 154. Other 
factors in the system may move an occupant's selected 
or determined control zone location on the matrix of Fig. 
3 from one location to another location. 

In step 306. the controller 24 reads the sensors that 
may nrxxlify a selected or determined control zone for 
the occupant. One such zone modifier sensor may be 
the temperature sensor 88. When the temperature sen- 
sor senses that the inf later 1 10 is colder than a prede- 
termined value such as -ICF, it is known that the output 
from the inflation fluid source would normally be lower. 
Therefore, in such a cold environment, it is desirable to 
provide more inflation fluid to the air bag. Therefore, if 
the temperature is sensed as being -10°F or less, the 
controller 24 shifts the selected or determined occupant 
characterization block one block to the left as shown in 
Fig. 3. 

In the above example where the occupant is deter- 



mined to be in block G, which results in a medium con- 
trol zone, the controller would shift the occupant 
characterization block to block F. which is in the high 
control zone 158. This would result in more gas being 

5 provided to the air bag 1 02 during inflation. Similarly, if a 
high inflator temperature is sensed, the controller 24 
would shift the occ^>ant characterization block one to 
the right, which may result in a control zone shift. 

Anoth&^ contemplated zone modifier is crash veloc- 

10 rty. Crash velocity is determined by integrating the out- 
put signal from the acceierometer crash sensor 90. As 
the determined crash velocity increases, it is desirable 
to have more gas inflating tiie air bag. For low crash 
velocities, it is desirable to have less gas inflating the air 

75 bag. Assume that the occupant is determined to be in 
occupant characterization block G. If the crash velocity 
is below a first predetermined level defining a boundary 
of a low intensity or low velocity crash, the controller 
would shift the occupant characterization block to block 

20 H. This would result in less gas being provided to inflate 
the air bag 102. If the crash velocity is greater than a 
second predetermined level defining a t)0undary of a 
high intensity or high velocity crash, tiie controller would 
shift tiie occupant characterization block to block F This 

25 would result in more gas being provided to inflate the air 
bag 102. 

The seat belt buckle sensor 60 may also be used as 
a zone modifier. Assume that the occupant weight and 
position are determined witiiout use of a belt payout 

30 measurement. Depending on the occupant characteri- 
zation block into which tiie occupant falls, it may be 
desirable to increase pressure in the air bag 102. It is 
contemplated that an unt)uckled condition would result 
in a shift upward of one block in the control matrix of Fig. 

35 3. Assume an occupant's determined occupant charac- 
terization block is J. If the occupant is not wearing his 
seat belt, i.e.. the buckle is unbuckled, the controller 
would shift the characterization block up one to block F 
This would move the control zone from the medium 

40 zone to the high zone. 

In step 308, tine conti'oller 24 makes a determina- 
tion whetiier or not a control zone shift is necessary 
from the values of the zone modifiers read in step 306. 
In step 312, the actual control zone is determined, tak- 

45 ing into account whether or not a control zone shift is 
required. Once the control zone is determined in step 
312, the controller uses the determined control zone 
value to control the venting device 120 which, in turn, 
controls pressure in the air k>ag upon the occurrence of 

50 a vehicle crash condition. It is also contemplated that 
tiie controller 24 can control tiie seat belt controls 124 
upon tiie occurrence of a vehicle crash condition. Those 
skilled in tiie art will appreciate that this is a continuous 
control process. Once control values are set in step 

55 314. the process returns to step 202. Depending on 
changes in sensor outputs, the control values may or 
may not change In time. 

One particular type of seat belt control 1 24 is a load 
limiter. The amount of load that the load limiter allows in 
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the seat beft is preferably divided into three separate 
control zones, namely, a low load, medium load, and 
high load similar to that shovym in Fig. 3. Other contenv 
plated seat belt controls 124 include a D-ring height 
adjuster and a seat belt pretensioner. $ 

Referring back to Fig. 4. If the determination in step 
202 as to whether the occupant has his seat belt buck- 
led is negative, the process proceeds to step 340. In 
step 340. the seat occupant weight sensor 70 is sam- 
pled and the seat incline ser^r 36 is sampled. As in io 
step 204, these sanpled readings are stored in a mem- 
ory internal to the oontroller 24 tor later use in the con- 
trol process. The process then proceeds to step 344 
where the occupants weight is deternnined- The deter- 
mination of the occupant's weight when the seat belt is is 
not buckled requires a plurality of steps Indicated by 
step 346 of Rg. 4 and shown in detail in Fig. 8. 

Referring to Fig. 8. in step 348, the controller 24 
reads the values of the ultrasonic sensors 80. 84. 86 
and the value of the seat incline as sensed by sensor 20 
36. These values are stored in the internal memory of 
the controller 24. Based on the ultrasonic values from 
step 348. the controller 24, in step 352. calculates the 
occupant's weight. The weight determination in step 
352 Is weight range. This value can either be calculated 25 
or can be determined from a prestored look-up table 
based upon samplings of several occupants on the 
vehicle seat and different seat inclines. 

In step 356, the controller 24 reads the stored value 
from the weight sensor 70. The value from the weight so 
sensor read in step 356 is compensated for or adjusted 
in step 360 by the readings of the incline of the seat 
back 40. as sensed by the incline sensor 36. As dis- 
cussed above, the weight measured by the weight sen- 
sor 70 is functionally dependent on the incline of the 35 
seat t>ack 40. The weight determination in step 360 is a 
weight range. 

In step 370, a determination is made as to whether 
the occupant's weight range determined in step 352 is 
equal to the compensated weight range determination 40 
in step 360. If the determination in step 370 is affirma- 
tive, the process proceeds to step 374 where the occu- 
pant's weight range is output and stored In an internal 
memory within the controller 24. If the determination In 
step 370 is negative, the process proceeds to step 376 45 
where the occupant's average or priority weight range Is 
determined. Referring badk to Rg. 3. if the occupant's 
weight range determined in step 352 is weight range II, 
and the weight range deternnined in step 360 is weight 
range IV. the average weight range III would be deter- so 
mined in step 376 and output to step 374. If the weight 
ranges determined in step 352 and step 360 are In adja- 
cent blocks, the weight range k)ased on the weight sen- 
sor is given priority and the weight range determined in 
step 360 would be output in step 374. ss 

For example, if the occupant's weight range is 
determined to be weight range III as determined in step 
352, and the occupant's weight range as determined in 
step 360 is weight range IV, the weight determination 



using the weight sensor 70. i.e.. weight range IV. is 
given priority. Weight range tV is therefore output and 
stored in memory in step 374. Once the occupant's 
weight range is established In step 374, the process 
proceeds to step 390 (Rg. 4). 

In step 390. the three ultrasonic sensors 80, 84, 86 
are sampled, and their sampled values are stored in an 
interruU mennory of the controller 24 for later use. 

The process proceeds to step 394 where the seat 
position sensor 30 and the seat incline sensor 36 are 
sampled and the sample values stored for later use. In 
step 396, the occupant position is determined. The 
determination of step 396 requires several process 
steps designated as step 398 of Fig. 4 and shown in 
detail in Fig. 9. 

Referring to Rg. 9, the process proceeds to step 
400 where the stored values of the ultrasonic sensors 
80. 84 and 86 are read. In step 402. occupant position 
ranges are separately deternnined for each of the ultra- 
sonic readings. A determination is made in step 408 as 
to whether the determined occupant position ranges 
determined in step 402 are the same. If the determina- 
tion is affirmative, the position range value is output and 
stored for later use in step 410. If the determination of 
step 408 is negative, the average or priority position 
range is determined in step 414. If the determined posi- 
tion ranges have a block in between, the average range 
is selected. If the blocks are adjacent, priority is given to 
a position determination based on the back sensors 84. 
The deternnined position range is output and stored in 
an internal memory of the controller 24 for later use in 
step 410. 

After the weight range and position range for the 
occupant are determined using steps 340-414. the 
process proceeds to step 300 and the control process is 
completed in the exact manner as described above with 
regard to Rg. 7, 

This invention has been described with reference to 
preferred embodiments. Modifications and alterations 
may occur to others upon reading and understanding 
this specification. For example, control of the gas pres- 
sure in the air bag 102 or control of a seat belt control 
124. such as a load limrter, has been described in 
response to the determined control zone. It is contem- 
plated that other controllable safety devices may be 
controlled in response to the determined control zones 
of the present Invention. Such devices include retractor 
or D-ring pretensioners, adjustable web clamps, varia- 
bly controlled knee blockers, and controllable seats. 
Controllable seats include those that controllably nnove 
to prevent "submarining" of the occupant, those that 
have variable bladders, and those that have variably 
controlled energy-absorbing portions. In addition to the 
control of venting of an air bag as described above, it is 
contemplated that Ignition timing can be controlled, that 
multi-rate inflators can be controlled, that the throttling 
of the inf lator or an assodate diffuser can be controlled, 
and that the air bag can be aimed in response to the 
determined control zone. 
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Claims 

1. An apparatus (20) for controlling an occupant 
restraint system, said apparatus comprising: 

5 

position sensing means (SO, 84, 86) for sensing 
position of an occupant; 
weight sensing means (70) for sensing weight 
of the occupant; 

regulating means (120, 124) operatively con- io 
nected to an occupcint restraining device (102. 
50) of the occupant restraint system (100) for 
regulating an occupant restraining function of 
said occupant restraining device (102, 50) in 
response to a control signal ; and is 
control means (24) operatively connected to 
said position sensing means, to said weight 
sensing means, and to said regulating means 
(120, 124) for providing said control signal in 
response to said sensed position and weight of 20 
the occupant; 

CHARACTERISED IN THAT said control 
means (24) includes (i) means for determining in 
which of a plurality of disaete occupant weight 2s 
ranges (146) the occupant's sensed weight falls, 
and (ii) means for determining in which of a plurality 
of discrete occupant position ranges (144) the 
' occupant*s sensed position falls, said control 
means (24) selecting one of a plurality of discrete 30 
control zones (150, 154, 158) dependant upon both 
said determined discrete occupant position range 
(144) and said determined discrete occupant 
weight range (146) of tiie occupant and providing 
said control signal based on the selected one of 35 
said discrete control zones (150, 154, 158). 

2. The apparatus (20) of claim 1 furtiier CHARAC- 
TERISED IN THAT said control means Includes a 
look-up table (140) having a matrix of occupant 40 
characterisation blocks (A-P), each occupant char- 
acterisation block being defined by one of said 
weight ranges (146) and one of said position 
ranges (144), said occupant characterisation block 
(A-P) being grouped to define said control zones 4S 
(150, 154. 158). 

3. The apparatus (20) of either daim 1 or claim 2 fur- 
ther CHARACTERISED IN THAT said means for 
determining in which of a plurality of discrete occu- so 
pant position ranges the occupant's sensed posi- 
tion falls includes means for determining when the 
occupant is between 0% and about 1 0% of a nnaxi- 
mum possible distance from tiie vehicle dashboard, 
when an occupant is more than about 1 0% and not ss 
more tiian about 30% of the maximum possible dis- 
tance from the vehicle dashboard, when tiie occu- 
pant is more that about 30% and not more than 
about 60% of the maximum possit>le distance from 



the vehicle dashboard, and when the occupant is 
more than about 60% of the maximum possible dis- 
tance from the vehicle dashboard. 

4. The apparatus of any one of the preceding daims 
further CHARACTERISED IN THAT sakJ apparatus 
indudes zone modifying means for modifying said 
selected one of said control zones in response to a 
zone modifier. 

5. The apparatus (20) of daim 4 further CHARAC- 
TERISED IN THAT said restraint system indudes 
an air bag assembly (100) and wherein said zone 
modifying means includes means (88) for sensing a 
condition of the air bag assemtDly, said selected one 
of said control zones being modified, H necessary, 
in response to the sensed condition of the air bag 
assembly 

6. The apparatus of claim 5 furtiier CHARACTER- 
ISED IN THAT said air bag assembly includes an 
inf later (110) and wherein said means for sensing 
said condition of tiie air bag assembly indudes 
means (88) for sensing the temperature of the inf la- 
tor. 

7. The apparatus (20) of daim 4 further CHARAC- 
TERISED IN THAT said modifying means indudes 
means for sensing (60) whether an occupant has 
fastened his seat belt and in that said selected one 
of said control zones (150, 154. 158) is modified if 
said seat belt is sensed as not being fastened. 

8. The apparatus of any one of tiie preceding daims 
furtiier CHARACTERISED IN THAT said restrain- 
ing system includes and inflatable air bag (102) 
operatively coupled to a source of Inflation fluid 
(110). said air bag being inflated to an operative 
resb'aining position upon detection of a vehicle 
crash condition and v^erein said regulating means 
indudes means (120) for venting a predetermining 
amount of inflation fluid away from said air bag so 
as to control tiie restraining function of said air bag 
during a vehicle crash corxiition. 

9. The apparatus of any one of the preceding daims 
wherein said weight sensing means (70) includes a 
weight sensor (70) in tiie occupant seat (38) opera- 
tively connected to said control means (24). 

10. The apparatus of claim 9 further including a seat 
back incline sensor (36) and wherein said control 
means (24) includes means for compensating a 
value output from said weight sensing means as a 
function of an output from said seat back inclined 
sensor. 

11. The apparatus of any one of the preceding daims 
v^erein said weight sensing means (70) includes a 
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plurality of weight determining means for determin- 
ing an occupant weight value and wherein said con- 
trol means (24) inclLKies means for establishing 
said occupant weight range leased on outputs of the 
plurality of said weight determining meana 5 

12. The apparatus of any one of the preceding claims 
wherein said position sensing means (80, 84, 86) 
includes a plurality of position sensors (80, 84, 86) 

for sensing position of the occupant and wherein 10 
said control means (24) includes means for estab- 
lishing said occupant position range based on out- 
puts from sakj plurality of position sensors (80, 84. 
86). 

IS 

13. The apparatus of claim 12 wherein said plurality of 
position sensors includes a first ultrasonic sensor 
(80) connected to said control means (24) and 
located in a dashboard (82) of the vehicle so as to 

be rearward facing and a second (84) ultrasonic 20 
sensor connected to said control means (24) and 
located in the vehicle seat (32) so as to be forward 
facing. 

14. The apparatus of daim 13 further including seat 25 
position sensing means (30, 36) for sensing the 
position of the occupant seat and wherein said con- 
trol means (24) includes means to compensate dis- 
tance measurements made by said first (80) and 
second (84) ultrasonic sensors in response to said 30 
sensed seat position. 

15. The apparatus of any one of daim 1 to 10 wherein 
said weight sensing means (70) includes a plurality 

of weight determining means, each weight deter- 35 
mining means determining an occupant weight 
range (146) and wherein said control means (24) 
includes means for establishing a priority of a deter- 
mined weight range upon the occurrence of a dis- 
crepancy in determined weight ranges between 40 
said plurality of a weight determining means (70). 

16. The apparatus of suiy one of the preceding claims 
wherein said position sensing means (80, 84, 86) 
includes a plurality of position sensors (80, 84. 86) 45 
and wherein said control means (24) includes 
means for establishing a position range for each 
position sensor (80, 84, 86) and means for estab- 
lishing a priority range upon the occurrence of a 
discrepancy in established ranges from said plural- so 
ity of position sensors (80, 84. 86), 

17. The apparatus of any one of the preceding claims 
wherein said restraining system includes a seat belt 
(50) ard wherein said regulatirig means includes ss 
means (124) for regulating the operation of the seat 
belt. 

18. A method for controlling an occupant restraint sys- 



tem comprising the step of: 

sensing the position of an occupant; 
sensing the weight of the occupant; 
determining in v/hich of a plurality .of disaete 
occupant weight ranges (146) the occupant's 
sensed weight falls; 

determining in vrhich of a plurality of disaete 
occupant position ranges (144) tiie occupant's 
sensed position falls: 

selecting one of a plurality of discrete predeter- 
mined control zones (150. 154. 158) depend- 
ant upon both said determined disaete 
' occupant position range (144) and said deter- 
mined discrete occupant weight range (146) of 
the occupant: 

providing a control signal based on the 
selected one of said disaete control zones 
(150. 154, 158); and 

regulating (314) an occupant restraining func- 
tion of said occupant restraint system in 
response to said control signal. 

19. The method of claim 18 further including providing 
a look-up table (142) having a mafix of occupant 
characterisation blocks (A-P), each occupant char- 
acterisation block being defined by one of said 
weight ranges (146) and one of said position 
ranges (144). and grouping said occupant charac- 
terisation blocks into said control zones (150. 154, 
158). 

20. The method of either daim 18 or claim 19 wherein 
the step of determining in which of a plurality of dis- 
aete occupant position ranges ihe occupant's 
sensed position falls indudes the steps of determin- 
ing if the occupant's position is between 0% and 
about 10% of a maximum possible distance from 
the vehicle dashboard, determining if the occu- 
pant's position is more than about 10% and not 
more than about 30% of tiie nnaximum possible dis- 
tance from the vehide dashboard, determining if 
tiie occupant's position is more than about 30% and 
not more than about 60% of the maximum possible 
distance from the vehicle dashboard, and determin- 
ing if the occupant's position is more than about 
60% of the maximum possible distance from the 
vehide dashboard. 

21. The method of any one of daims 18 to 20 further 
including the steps of sensing a zone modifier and 
modifying said selected control zone in response to 
the sensed zone modifier. 

22. The method of claim 21 wherein said restraint sys- 
tem indudes an air bag assemt^ly and wherein said 
step of sensing a zone modifier includes sensing a 
condition of the air bag assembly, and said step of 
modifying said selected control zone indudes mod- 
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Ifying said selected control zone in response to said 
sensed condition of the air bag assemt>Iy. 

23. The method of claim 22 wherein said air bag 
assembly includes an inf tato* and wherein said step 
of sensing (88) said condition of the air bag assem- 
t>ly includes sensing the temperature of the inf lator. 

24. The method of any one of claims 18 to 23 wherein 
said restraining system includes an inflatable air 
bag (102) operatfvely coupled to a source of infla- 
tion fluid, said air bag being inflated to an operative 
restraining position upon detection of a vehicle 
crash condition and wherein said step of regulating 
includes venting a predetermined amount of infla- 
tion fluid away from said air bag so as to control the 
restrsuning function of said air bag during a vehicle 
crash condition. 

25. The method of any one of claims 18 to 24 wherein 
said step of sensing the weight of the occupant 
includes mounting a weight sensor (70) in an occu- 
pant seat 

26. The method of daim 25 further including the steps 
of mounting a seat back incline sensor (36) to an 
occupant seat and compensating a value output 
from said weight sensing means as a function of an 
output from said seat back incline sensor. 

27. The method of any one of claims 18 to 26 wherein 
the system further includes a plurality of weight 
sensors wherein said step of sensing occupant 
weight includes establishing a weight range based 
on said plurality of weight sensors. 

28. The method of any one of claims 18 to 27 wherein 
said system Includes a plurality of position sensors 
(80. 84. 86) for sensing position of the occupant 
and wherein sad step of determining in which of a 
plurality of discrete occupant position ranges the 
occuparrt's sensed position falls is based on out- 
puts from said plurality of position sensors. 

29. The method of claim 28 wherein said step of deter- 
mining occupant position range includes the steps 
of determining an occupant position range from the 
vehicle dashboard (82) and determining an occu- 
pant position range from the occupant seat back 
(40). 

30. The method of daim 29 further including the steps 
of sensing position of the occupant seat and adjust- 
ing the determining occupant position ranges 
based upon the sensed seat position. 

31. The method of any one of daims 18 to 26 wherein 
said step of sensing occupant weight indudes 
mounting a plurality of occupant weight sensors to 



a vehide and establishing an occupant weight 
range based upon each weight sensor and estab- 
lishing a priority weight range upon ^e occurrence 
of a disaepancy in weight ranges established from 
5 said weight sensors. 

32. The method of any one of claims 18 to 27 wherein 
said step of sensing occupant position indudes 
mounting a plurality of occupant position sensors to 

10 a vehicle and estal^lishing an occupant position 
range based on each position sensor and establish- 
ing a priority position range upon the occurrence of 
a discrepancy in position ranges establishing from 
said position sensors. 

15 

33. The method of any one of claims 18 to 32 wherein 
said restraining system indudes a seat belt and 
wherein said step of regulating includes regulating 
the operation of the seat belt. 

20 

PatentansprOche 

1. Vorrichtung (20) zur Steuerung eines Insassen- 
rOckhaltesystems, wobei die Vorrichtung folgendes 
25 aufweist: 

PositionsabfQhImittel (80, 84. 86) zum AbfOhlen 
der Position eines Inassen; 
GewichtsabfQhImittel (70) zum AbfOhlen des 

30 Qewichts des Insassen; 

Reguliermittei (120, 124) betriebsmdBig ver- 
bunden mit einer InsassenrOckhaltevonrichtung 
(102. 50) des InsassenrOckhaltesystems (100) 
zum Beguiieren einer InsassenrOckhaftefunk- 

35 tion der InsassenrOckhaltevorrichtung (1 02. 50) 

ansprechend auf ein Steuersignal; und 
Steuermittel (24) betriebsmdBig verbunden mit 
den PositionsabfQhImitteIn, mit den Gewlchts- 
abfQhlmitteln und den Reguliermittein (120, 

40 1 24) zum Uefern des enA/dhnten Steuersignals 

ansprechend auf die abgefOhlte Position und 
das Gewicht des Insassen; 

dadurch gekennzeichnet, da8 die Steuermittel (24) 
45 (i) Mittel aufweisen zur Bestimmung. in welchen 
Bereich einer Vielzahl diskreter Insassengewichts- 
bereiche (146) das abgefOhlte Qewicht des Insas- 
sen failt, und (ii) Mittel zur Bestimmung. in welchen 
Bereich eine Vielzahl von diskreten Insassenpositi- 
50 onsbereichen (144) die abgefOhlte Position des 
Insassen fdllt, wobei die Steuermittel (24) eine aus 
einer Vielzahl von diskreten Steuerzonen (150, 
154, 158) auswahlen und zwar abhangig von 
sowohl dem erwahnten bestimmten diskreten 
55 Insassenpositionsbereich (144) und dem envdhn- 
ten bestimmten diskreten Insassengewichtsbereich 
(146) des Insassen und Vorsehen des erwdhnten 
Steuersignals basierend auf der ausgewahlten 
Zone der erwdhnten diskreten Steuerzonen (150, 
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154. 158). 

2. Vorrichtung (20) nach An^ruch 1, dadurch 
gekennzeichnet, da6 die Steuermittel eine Nach- 
schautabelle (140) aufweisen mit einer Matrix aus s 
Insassencharakterisierungsblocte (A bis P). wobei 
jeder Insassencharakterisierungsblock durch einen 
der erwdhnten Gewidttsbereiche (146) und einen 
der enwdhnten Positionebereiclie (144) definiert ist. 
und wobei der Insassencharakterisierungsblock (A io 
bis P) zur Definition der Steuerzonen (150, 154, 
158) gruppiert ist. 

3. Vorrichtung (20) nach errtweder Anspruch 1 oder 
Anspruch 2, ferner dadurch gekennzeichnet. daO is 
die erwahnten Mitlel zur Bestinvnung, in welchen 
Bereich der Vielzah) disKreter Insaseenpositionsbe- 
reiche die abgefOhlte Position des Insassen failt, 
Mittel aufweist zur Bestimmung, wann der Insasse 
zwischen 0 % und ungefdhr 10 % eines niaximal 20 
mOglichen Abstandes vom Fahrzeugamaturenbrett 
einnimmt, wann ein Insasse mehr als ungefahr 10 

% und nicht mehr als ungefahr 30 % des maximal 
m6glichen Abstandes vom Fahrzeugamaturenbrett 
einnimmt. wann der Insasse mehr als ungefShr 30 25 
% und nicht mehr als ungefahr 60 % des maximal 
mdglichen Abstandes vom Fahrzeugamaturenbrett 
einnimmt. und wann der Insasse mehr als ungefahr 
60 % des maximal mdglichen Abstandes vom Fahr- 
zeugamaturenbrett einnimmt. 30 

4. Vorrichtung nach einem der vorhergehenden 
AnsprOche, ferner dadurch gekennzeichnet, da 8 
die Vorrichtung Zonenmodrfiziermittel aufweist zum 
Modifizieren der ausgewahtten einen Zone der 35 
envahnten Steuerzonen ansprechend auf einen 
Zonenmodifizierer. 

5. Vorrichtung (20) nach Anspruch 4, ferner dadurch 
gekennzeichnet. da6 das RQckhaltesystem eine 40 
Airtaganordnung (10O) aufweist, und wobei die 
envahnten Zonenmodif iziermittet Mittel (88) aufwei- 
sen zum AbfOhlen eines Zustandes der Airbagan- 
ondnung. wobei die erwahnte ausgewahlte eine 
Zone der Steuerzonen wenn notwendig anspre- 45 
chend auf den abgefQhIten Zustand der Airbagan- 
ordnung modifiziert wird. 

6. Vorrichtung nach Anspruch 5, ferner dadurch 
gekennzeichnet. daB die Airt>aganordnung eine so 
Aufblasvorrichtung (110) aufweist, und wobei die 
Mittel zum AbfOhlen des Zustandes der Airbagan- 
ordnung Mittel (88) aufweisen zum AbfQhien der 
Temperatur der Aufblasvorrichtung. 

55 

7. Von-ichtung (20) nach Anspruch 4. ferner dadurch 
gekennzeichnet, daB die Modifiziermittel Mittel zum 
AbfQhien (60) aufweisen. ob der Insasse seinen 
Sitzgurt befestigt hat, und ferner dadurch gekenn- 



zeichnet. da 8 die erwahnte eine ausgewahlte Zone 
der erwahnten Steuerzonen (150. 154. 158) modifi- 
ziert wird. wenn der Sitzgurt als nicht befestigt 
abgefOhh wird. 

8. Vonichtung nach einem der vorhergehenden 
AnsprQche. ferner dadurch gekennzeichnet. daB 
das RQd<haltesystem einen aufblasbaren Airbag 
(102) aufweist. und zwar betriebsmaBig mit einer 
Auft>lasstrOmungsmHtelquelIe (110) geku^pelt. 
wobei der Airt^ag in eine BetriebsrQckhalteposition 
bei Detektion eines FahrzeugzusammenstoBzu- 
stands aufgeblasen wird. und wobei die erwahnten 
Reguliermittel Mittel (120) aufweisen zum Ablassen 
einer vorbestimnrtten AufblasstrOmungsmittel- 
menge weg vom Airbag. um so die ROckhaltefunk- 
tion des Airbags wahrend eines 
FahrzeugzusammenstoBzustandes zu steuern. 

9. Vorrichtung nach einem der vorhergehenden 
AnsprQche. wobei die GewichtsabfOhlmtttel (70) 
einen Gewichtssensor (70) im Insassensitz (38) 
aufweisen. und zwar betriebsmaBig vertxjnden mit 
den Steuermitteln (24). 

10. Vorrichtung nach Anspruch 9. wobei ferner ein Sitz- 
rOckenneigungssensor (36) vorgesehen ist. und 
wobei die Steuermittel (24) Mittel aufweisen. um 
einen Wert ausgegeben von den Gewichtsabfuhl- 
mitteln als Funktion einer AusgangsgrOBe des Sitz- 
rOckenneigungssensor zu kompensieren. 

11. Vorrichtung nach einem der vorhergehenden 
AnsprQche. wobei die GewichtsabfOhlmittel (70) 
eine Vielzahl von Gewichtsbestimmungsmittein 
aufweisen zur Bestimmung eines Insassenge- 
wichtswertes, und wobei die Steuermittel (24) Mittel 
aufweisen. um den Insassengewichtsbereich vor- 
zusehen und zwar basierend auf AusgangsgrOBen 
der Vielzahl von Gewichtsbestimmungsmittein. 

12. Vorrichtung nach einem der vorhergehenden 
AnsprQche. wobei die PositionsabfQhlmittel (80. 84. 
86) eine Vielzahl von Positionssensoren (80. 84, 
86) aufweisen zum AbfQhien der Position dee 
Insassen. und wobei die Steuermittel (24) Mittel 
aufweisen zum Vorsehen Oder Einrichten des 
erwahnten Insassenpositionsbereichs basierend 
auf den AusgangsgrdBen von der Vielzahl von 
Positionssensoren (80, 84, 86). 

13. Vorrichtung nach Anspruch 12. wobei die erwahnte 
Vielzahl von Positionssenoren einen ersten Ultra- 
schaltsensor (80) ausweisen und zwar vertxjrtden 
mit den Steuermitteln (24) und angeordnet in einem 
Amaturenbrett (82) des Fahrzeugs, um so nach hin- 
ten zu weisen und ferner mit einem zweiten (84) 
Ultraschallsensor verbunden mit den erwahnten 
Steuermitteln (24) und angeordnet im Fahrzeugsitz 
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(32). um so nacli vom zu weisen. 

1 4, Vorrichtung nach Anspnjch 1 3. wobei ferner Sitzpo- 
sitionsabfOhtmittei (30, 36) vorgesehen sind zum 
AbfOhten der Position des insassensitzes, und 
wobei die erwahnten Steuermittel (24) Mittel auf- 
weisen, um die Abstandsmessungen vorgenonv 
men durch den ersten (80) und zweiten (84) 
UKrasdiallsensor ansprechend auf die abgefOhlte 
Sitzposition zu konrpensieren. 

15, Vomchtung nach einem der AnsprQche 1 bis 10, 
wobei die QewichtsabfOhlmittel (70) eine Vielzahl 
von QiBwichtsbestimmungsmitteIn aufweisen. 
wobei jedes dieser Gewichtsbestinrunungsmittel 
einen insassengewichtsbereich (146) bestimmt, 
und wobei die Steuemnittel (24) Mittel aufweisen 
zum Vorsehen einer Prioritat eines bestimnrrten 
Qewichtsbereichs beim Auftreten einer Oiskrepanz 
hinsichtich der bestimmten Gewichtsbereiche zwi- 
schen der erwdhnten Vielzahl von Gewichtsbestim- 
mungsmitteln (70) vorgesehen. 

16, Von-ichtung nach einem der vorhergehenden 
AnsprQche, woisei die PositionsabfQhImittel (80, 84, 
86) eine Vielzahl von Positionssensoren (80, 84, 
86) aufweisen, und wobei die envdhnten Steuermit- 
tel (24) Mittel aufweisen zum Vorsehen eines Posi- 
tionsbereichs for jeden Posttionssensor (80, 84, 86) 
und Mittel zum Vorsehen eines Priorltatsbereichs 
beim Auftreten einer Oiskrepanz in den vorgesehe- 
nen Bereichen von der Vielzahl von Positionssen- 
soren (80, 84, 86). 



17. Vorrichtung nach einem der vorhergehenden 
AnsprOche, wobei das RQckhaltesystem einen Sitz- 
gurt (50) aufweist, und wobei die Regufiermittel Mit- 
tel (124) aufweisen zum Regulieren des Betriebs 
des Sitzgurtes. 

18. Verfahren zur Steuerung eines InsassenrQckhalte- 
systenr^. wobei die folgenden Schritte vorgesehen 
sind: 



Vorsehen eines Steuersignals t)asierend auf 
einer Zone ausgewdhit aus den diskreten Steu- 
erzonen (150, 154, 158); und 
Regulierung (314) einer InsassenrOckhalte- 
funktion des InsassenrOckhaitesystems 
ansprechend auf das Steuersignal. 

19. Verfahren nach Anspruch 18. wobei ferner eine 
Nachschautabelle (142) vorgesehen ist, die eine 

10 Matrix von InsassencharakterisierungsblOcken (A 
bis P) aufweist, wobei jeder Insassencharakterisie- 
rungsblock durch einen Bereich der erwahnten 
Gewichtsbereiche (146) und einen Bereich der 
Positionsbereiche (144) definiert ist. und Gruppie- 

15 ren der enw&hnten Insassencharakterisierungs- 
blOcke in den erwdhnten Steuerzonen (150. 154. 
158). 

20. Verfahren nach entweder Anspruch 18 oder 
20 Anspruch 1 9, wobei der Schrrtt des Bestimmens. in 

welchen Bereich einer Vielzahl von diskreten Insas- 
senposltionsbereichen die abgefOhlte Position des 
Insassen fSllt. die folgerxlen Schritte aufweist: 
Bestimmen, ob die Insassenposition zwischen 0 % 

25 und ungef&hr 10 % eines maximal mOglichen 
Abstandes vom Fahrzeugamaturenbrett liegt, 
Bestimmung, ob die Insassenposition mehr als 
ungefahr 10 % urxJ nicht mehr als ungeffthr 30 % 
des maximal mdglichen Abstandes vom Fahrzeug- 

30 amaturenbrett ist, Bestimmung, ob die Insassenpo- 
sition mehr als ungefdhr 30 % und nicht mehr als 
ungefahr 60 % des maximal mOglichen Abstandes 
vom Fahrzeugamaturenbrett betrdgt, und Bestim- 
men. ob die Insassenposition mehr als ungefdhr 60 

35 % des maximal mOglichen Abstandes vom Fahr- 
zeugamaturenbrett einnimmt. 

21. Verfahren nach einem der AnsprQche 18 bis 20. 
wobei ferner die folgenden Schritte vorgesehen 

40 sind: AbfQhIen eines Zonenmodifizieres und Modifi- 
zieren der envShnten ausgewahlten Steuerzone 
ansprechend auf den at)gefOhlten Zonenmodifizie- 
rer. 



AbfQhIen der Position eines Insassen; 
AbfQhIen des Gewichts des Insassen; 
Bestimnnung, in welchen Bereich einer Vielzahl 
von diskreten Insassengewichtsbereichen 
(146) das abgefOhlte Gewicht des Insassen 
failt; 

Bestimnujng. in welchen Bereich einer Vielzahl 
diskreter Insassenposrtionsbereiche (144) die 
at)gefQhlte Position des Insassen faiit; 
Auswahl einer Zone aus einer Vielzahl von dis- 
kreten vorbestimmten Steuerzonen (150. 154, 
158) abhangig von sowohl dem bestimmten 
diskreten Insassenpositior^ereich (144) und 
dem erwahnten diskreten Insassengewichts- 
bereich (146) des Insassen; 



45 22. Verfahren nach Anspruch 21 , wobei das RQckhalte- 
system eine Airt^aganordnung aufweist. und wobei 
der Schritt des AbfOhlens eines Zonenmodif izierers 
das AbfQhIen eines Zustands der Airbaganondnung 
umfa3t, und wobei der Schritt des Modifizierens der 

50 ausgewahlten Steuerzone das Modifizieren der 
ausgewahlten Steuerzone ansprechend auf den 
abgefOhlten Zustand der Airtaganordnung unrfaSt. 

23. Verfahren nach Anspruch 22. wobei die envahnte 
55 Airbaganordnung eine Aufblasvorrichtung aufweist. 
und wobei der Schritt des AbfOhlens (88) des 
Zustands der Airt>aganordnung das AbfOhten der 
Temperatur der Auflalasvorrichtung umfaSt. 
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24. Verfahren nach einem der Anspmche 18 bis 23. 
wobei das RQckhaltesy^em einen aufblasbaren 
Airbag (102) autweist und zwar beti'iebsmaBtg 
gekuppelt mit einer AufblasstrOmungmittelquefle, 
wobei der Airbag in eine operative Ruckhalteposi- 5 
tion aufgeblasan wird und zwar bei Feststellung 
etnes Fahzeugzusammer^oBzustandes. ond 
wobei der Schritt des Regulierens das Ablassen 
einer vorbestimmten Menge an AufblasstrOmungs- 
mittel vom Airbag umfaBt. urn so die RQckhaltefunk- ^ 
tion des erwdhnten Airbag wahrend eines 
FahrzeugszusammenstoBzustandes zu steuern. 

25. Verfahren nach einem der AnsprQche 18 bis 24. 
wobei der Schritt des AbfOhlens des Gewichts des 75 
Insassen die Anbringung etnes Gewichtssensors 
(70) in einem Insassensttz unrrfaBt. 

26. Verfahren nach Anspruch 25. wobei ferner die fol- 
genden Schritte vorgesehen sind: Anbringung 20 
eines SitzrQckenneigungssensors (36) an einem 
Insassensitz und Kbmpensieren eines Wertes aus- 
gegeben von den Gewichtsabfahlmittein als eine 
Funktion einer AusgangsgrOBe von dem Sitzruk- 
Kenneigungssensor. 25 

27. Verfahren nach einem der AnsprQche 18 bis 26. 
wobei das System ferner eine Vielzahl von 
Gewichtssensoren aufweist wobei der Schritt des 
AbfOhlens des Insassengewichts das Vorsehen 30 
eines Gewichtsbereichs umfaBt, und zwar basis- 
rend auf der Vielzahl von Gewichtssensoren. 

28. Verfahren nach einem der AnsprQche 18 bis 27, 
wobei das System eine Vielzahl von Positionssen- 35 
soren (80, 84. 86) aufweist. und zwar zum AbfQhIen 
der Position des Insassen, wobei der Schritt der 
Bestimmung, in welchen Bereich eine Vielzahl von 
diskreten Insassenpositionsbereichen die abge- 
fOhlte Position des Insassen fdllt, auf AusgangsgrO- 40 
Ben von der Vielzahl von Positionssensoren 
basiert. 

29. Verfahren nach Anspruch 28, wobei der Schritt der 
Bestimmung des Insassenpositionsbereichs die 45 
Schritte der Bestimmung eines Insassenpositions- 
bereichs vom Fahrzeugamaturenbrett (82) umfaBt 
und die Bestimmung eines Insassenpositionsbe- 
reichs vom InsassensitzrQcken (40). 

50 

30. Verfahren nach Anspruch 29. wobei ferner die fol- 
genden Schritte vorgesehen sind: AbfQhIen der 
Position des Insassensitzes und Einstellung der 
bestimmten tnsassenpositionsbereiche basierend 
auf der at^gefOhlten Sitzpcsition. ss 

31. Verfahren nach einem der AnsprQche 18 bis 26, 
wobei der Schritt des AbfOhlens des Insassenge- 
v/idits das Anbringen einer Vielzahl von Insassen- 



gewiditssenoren an einem Fahrzeug umfaBt das 
Vorsehen eines Insassengewtchtsbereiches basie- 
rend auf jedem Gewichtesensor und Vorsehen 
eines Prioritdtsgewichtsbereichs beim Auftreten 
einer Diskrepanz In den Gewichtsbereic^en. die 
von den Gewichtssenoren vorgesehen werden. 

32. Verfahren nach einem der AnsprQche 18 bis 27. 
wobei der Schritt des AbfOhlens der Insassenposi- 
tion die Anbringung einer Vielzahl von Positions- 
sensoren an einem Fahrzeug unrfaBt und das 
Vorsehen eines Insassenpositonsbereichs basie- 
rend auf jedem Positionssensor und Vorsehen 
eines Prioritatsposttionsbereichs beim Auftreten 
einer Diskrepanz bei den Positionsbereichen vor- 
gesehen aufgrund der Positionssensoren. 

33. Verfahren nach einem der AnsprQche 18 bis 32. 
wobei das RQckhaltesystem einen Sitzgurt auf- 
weist, und wobei der Schritt des Regulierens das 
Regulieren des Betriebs des Sitzgurtes umfaBt. 

Revendicatlons 

1 . Dispositif (20) destine d commander un $/st6me de 
retenue d'occnjpant. tedit dispositif comportant : 

des moyens (80, 84. 86) de detection de posi- 
tion destines k d6tecter la position d'un occu- 
pant : 

des moyens (70) de detection de poids desti- 
nes k d^ecter le poids de Toccupant ; 
des moyens de regulation (120, 124) relics 
fonctionnellement k un dispositif (102. 50) de 
retenue d'occupant du systems (100) de rete- 
nue d'occupant pour regular une fonction de 
retenue d'occupant dudit dispositif (1 02, 50) de 
retenue d'occupant en r^ponse k un signal de 
commande ; et 

des moyens de commande (24) relics fonction- 
nellement auxdits moyens de detection de 
position, auxdits moyens de detection de poids 
et auxdits moyens de regulation (120. 124) 
pour fournir ledit signal de commande en 
reponse k tadrte position et audit poids detec- 
tes de I'occupant ; 

CARACTERISE EN CE QUE lesdits moyens 
de commande (24) comprennent (i) un moyen des- 
tine k determiner dans laquelle de plusieurs plages 
distinctes (146) de poids d'occupant tombe le poids 
detecie de I'occupant. et CO un moyen pour deter- 
miner dans laquelle de plusieurs plages distinctes 
(144) de positions d'occupant tombe dans la posi- 
tion detectee de I'occupant, lesdits moyens de com- 
mande (24) seiectionnant Tune de plusieurs zones 
distinctes de commande (150, 154, 158) suivant k 
la fois ladrte plage distincte determines (144) de 
positions de Toccupant et ladtte plage distincte 
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d^termin^e (146) de poic^ de roccupant et procu- 
rant ledit signal de oommande sur la base de celle. 
s6tectionn6e. desdites zones distinctes de com- 
mande(150. 154, 158). 

5 

DIsposrtif (20) selon la revendication 1, en outre 
CARACTERISE EN CE QUE leedtts moyens de 
commande comprennent une table k consulter 
(140) ayant une matrice de blocs (A-P) de caract^ 
risation d'occupant, chaque bloc de caract6risation io 
d'occupant 6tant d^tnr par Tune desdites plages de 
poids (146) et Tune desdites plages de positions 
(144). ledit bloc de caract§rlsation d'occupant (A-P) 
^tant groups pour d§finlr lesdites zones de com- 
mande (150, 154, 158). 15 

Dispositif (20) selon ta revendication 1 ou la reven- 
dication 2, en outre CARACTERISE EN CE QUE 
ledit moyen pour determiner dans laquelie de ptu- 
sieurs plages distinctes de positions d'occupant zo 
tombe la position d^tect^e de Toccupant comprend 
un moyen pour determiner lorsque Toccupant est 
espace du tableau de bord du vehicule d'une dis- 
tance comprise entre 0 % et environ 10 % d'une 
distance maximale possible, lorsque roccupant se 25 
trouve k plus d'environ 1 0 % et ^ pas plus d'environ 
30 % de la distance maximale possible du tableau 
de bord du v6hicule, lorsque roccupant se trouve k 
plus d'environ 30 % et ^ pas plus d'environ 60 % de 
la distance maximale possible du tableau de bord 30 
du v^hicule, et lorsque I'occupant se trouve k plus 
d'environ 60 % de la distance maximale possible du 
tableau de bord du v^hicule. 

Dispositif selon t'une quelconque des revendica- 35 
tionspr6c6dentes, en outre CARACTERISE EN CE 
QUE ledit dispositif comprend des moyens de 
modification de zones destines k modifier ladite 
zone seiectionnee desdites zones de commande 
en r^ponse ^ un modif icateur de zones. 40 

Dispositif (20) selon la revendication 4, eu outre 
CARACTERISE EN CE QUE ledit syst^me de rete- 
nue comprend un ensemble k coussin gonf lable de 
security (100) et dans lequel lesdits moyens de 45 
modification de zones comprennent un moyen (88) 
destine k detecter un etat de Tensemble k coussin 
gonflable de security, ladite zone seiectionnee 
parmi lesdites zones de commande etant modifiee, 
si cela est n6cessaire. en rdponse k retat detect^ so 
de I'ensemble k coussin gonflable de security. 

Dispositif selon la revendication 5. en outre 
CARACTERISE EN CE QUE ledit ensemble k 
coussin gonflable de security comprend un gon- ss 
fleur (110) et dans lequel ledit moyen destine k 
detacter ledit etat de I'ensemble k coussin gonflable 
de securKe oonrprend un moyen (88) destine k 
detecter la temperature du gonfleur. 



7. Dispositif (20) selon la revendication 4. en outre 
CARACTERISE EN CE QUE ledit moyen de modi- 
fication comprend un nK>yen (60) destine k ddtecter 
si un occupant a attache sa ceinture de securite et 
en ce que ladite zone seiectionnee parmi lesdites 
zones de commande (150, 154, 58) est modif iee si 
ladite ceinture de s^urite est detectee comme 
n'etantpasattachee. 

8. Appareit selon I'une quelconque des revendications 
Fxecedentes, en outre CARACTERISE EN CE QUE 
ledit systeme de retenue comprend un coussin 
gonflable (102) de securite relie fonctionnellement 
k une source de fluide de gonflage (110). ledit 
coussin gonf lat^e de securite etant gonfie dans une 
position fonctionnelle de retenue lors de la detec- 
tion d'un etat de collision du vehtcule. et dans 
lequel lesdits moyens de regulation comprennent 
un moyen (1 20) destine k evacuer une quantite pre- 
determinee de fluide de gonflage dudit coussin 
gonflable de securite et af in de commander la fonc- 
tion de retenue dudit coussin gonflable de securite 
pendant un etat de collision du vehicule. 

9. Dispositif selon I'une quelconque des revendica- 
tions precedentes, dans lequel lesdits moyens (70) 
de detection de poids comprennent un capteur de 
poids (70) situe dans le siege (38) de I'occupant, 
relie fonctionnellement auxdits moyens de com- 
mande (24). 

1 0. Dispositif selon la revendication 9. comprenant en 
outre un capteur (36) d'inclinaison de dossier de 
siege, et dans lequel lesdits moyens de commande 
(24) comprennent un moyen destine k conripenser 
une valeur de sortie desdits nrtoyens de detection 
de poids en fonction d'un signal de sortie dudit cap- 
teur d'inclinaison du dossier de siege. 

11. Dispositif selon I'une quelconque des revendica- 
tions precedentes, dans lequel lesdits moyens (70) 
de detection de poids comprennnent une pluralite 
de moyens de determination de poids destines k 
determiner une valeur de poids d'un occupant, et 
dans lequel lesdits moyens de commande (24) 
comprennent un moyen destine k etablir ladite 
plage de poids de roccupant sur la base de signaux 
de sortie de la pluralite desdits moyens de determi- 
nation de poids. 

12. Dispositif selon i'une quelconque des revendica- 
tions precedentes, dans lequel lesdits moyens (80, 
84. 86) de detection de position comprennent une 
pluralite de capteurs (80, 84. 86) de position desti- 
nes k detecter la position de I'occupant. et dans 
lequel lesdits moyens de commande (24) compren- 
nent un moyen pour etablir ladite plage de positions 
de I'occupant sur la base de signaux de sortie de 
ladite pluralite de capteurs (80, 84, 86) de position. 



14 



27 



EP 0 656 283 B1 



28 



13. Disposrtif selon la revendication 12. dans lequel 
tadfte plurality de capteurs de positic^ comprend un 
premier capteur (80) k ultrasons reli^ auxdits 
moyens (24) de commande et plac6 dans un 
tat^eau de bord (82) du v^hicule afin d'etre orients 5 
vers ran-i^re. et un second capteur (84) k ultrasons 
relt^ auxdfts mo/ens de commande (24) et plac6 
dans le si^ge (32) du v^icule aftn d'etre orients 
vers I'avant. 

10 

14. DisposHif selon la revendication 13. comprenant en 
outre des moyens (30, 36) de detection de position 
de si^ge destine k d^tecter la position du si^e de 
Toccupant, et dans lequel lesdits moyens de com- 
mande (24) comprennent un moyen destin6 k com- is 
penser des mesures de distance r^lis^es par 
lesdits premier (80) et second (84) capteurs k ultra- 
sons en r^ponse k ladite position d6tect6e du 
si^ge. 

20 

15. Dispositif selon I'une quelconque des revendica- 
tions 1 ^ 10, dans lequel lesdits moyens (70) de 
d^ection de pdds comprennent une plurality de 
moyens de d^ermination de poids, chaque moyen 

de d^ernrtination de poids determinant une plage bs 
(146) de poids de roocupant, etdans lequel lesdits 
moyens de commande (24) comprennent un 
moyen destine k dtablir une priority d'une plage 
ddtermin^e de poids lors de Tapparition d'un 6cart 
dans des plages d6termin6es de poids entre ladite so 
plurality de moyens (70) de determination de poids. 

16. Dispositif selon I'une quelconque des revendica- 
tions pr6cedentes. dans lequel lesdits moyens (80, 

84, 86) de detection de position comprennent une 3S 
plurality de capteurs (80, 84. 86) de position, et 
dans lequel lesdrts moyens de commande (24) 
comprennent un moyen destine k etablir une plage 
de positions pour chaque capteur (80. 84. 86) de 
position et un nrK>yen pour etablir une plage de prio- 40 
rites lors de I'apparition d'un ecart dans des plages 
etablies k partir de ladite pluralite de capteurs (80. 
84, 86) de position. 

17. Dispositif selon I'une quelconque des revendica- 45 
tions precedentes, dans lequel ledit systems de 
retenue comprend une ceinture (50) de securite et 
dans lequel lesdits moyens de regulation compren- 
nent un moyen (124) destines k reguler Taction de 

la ceinture de securite. so 

18. Precede pour commander un systeme de retenue 
d'occupant, comprenant les etapes dans lesquelies 



on detecte la position d'un occupant ; 

on detecte le poids de I'occupant ; 

on determine dans laquelle de plusieurs plages 

distinc^es (146) de poids d'occupant tombe le 



poids detecte de i'occupant ; 

on determine dans laquelle de plusieurs plages 

distinctes (144) de position d'occupant tombe 

la positiOT detectee de Toccupant ; 

on seiectionne Tune de plusieurs zones prede- 

terminees et distinctes (150, 154, 158)decom- 

mande suivant k la fois ladite plage distincte 

determinee (144) de positions de Toccupant et 

ladite plage distincte determinee (146) de 

poids de I'occupant : 

on produit un signal de commande sur la base 
de la zone seiectionn6e parmi lesdites zones 
distinctes de commande (150, 154. 158) ; et 
on regule (314) une fonction de retenue d'occu- 
pant dudit systems de retenue d'occupant en 
reponse audit signal de commande. 

19. Precede selon la revendication 18, conrprenant en 
outre Tutilisation d'une table k consulter (142) ayant 
une matrice de blocs (A-P) de caracterisation 
d'occupant. chaque bloc de caracterisation d'occu- 
pant etant defini par I'une desdites plages de poids 
(146) et Tune desdites plages de positions (144), et 
le groupement desdits blocs de caracterisation 
d'occupant dans lesdites zones de conrtmande 
(150.154, 158). 

20. Precede selon la revendication 18 ou la revendica- 
tion 19. dans lequel retape de determination de 
celle, parmi plusieurs plages distinctes de position 
d'occupant, dans laquelle tomt^ la position detec- 
tee de i'occupant, comprend les etapes consistent 
k determiner si la position de I'occupant est k une 
distance comprise entre 0 % et environ 10 % de la 
distance maximale possible du tableau de bord du 
vehicule, k determiner si la position de I'occupant 
est k plus d'environ 1 0 % et ^ pas plus d'environ 30 
% de la distance maximale possible du tableau de 
bord du vehicule, k determiner si la position de 
Toccupant est k plus d'environ 30 % et ^ pas plus 
d'environ 60 % de la distance maximale possible du 
tableau de tK>rd du vehicule, et k determiner si la 
position de I'occupant est k plus d'environ 60 % de 
la distance maximale possible du tableau de bord 
du vehicule. 

21 . Precede selon I'une quelconque des revendications 
18 & 20. comprenant en outre les etapes de detec- 
tion d'un modificateur de zones et de modification 
de ladite zone de commande seiectionnee en 
reponse au modificateur de zones detectees. 

22. Precede selon la revendication 21 , dans lequel ledit 
systems de retenue comprerxJ un ensemble k 
coussin gonf labia de securite. et dans lequel ladite 
etape de detection d'un modificateur de zones 
comprend la detection d'un 6tat de Tensemble k 
coussin gonflable de securite, et ladite etape de 
nKX^ification de ladte zone de commarKie seiec- 
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tionn^e comprend une modrfk:ation de ladite zone 
de comnrtande 861ectionn6e en r^ponse audit 6tat 
d6tect6 de rensemble ^ cx>ussin gonf labie de 
rit6. 

5 

23. Proc^d selon la revendication 22. dans lequel ledrt 
ensennble & cou8Sin gonftable de 8§currt6 com- 
prend un gonfleur. et dans lequel ladite 6tape de 
detection (88) dudit 6tat de Tensennble k coussin 
gonflable de 8tojnt6 comprend la detection de la io 
temperature du gonfleur. 

24. Proc^d selon Tune quelconque des revendications 
18 ^ 23. dans lequel ledrt syst^me de retenue com- 
prend un coussin gonflable (102) de sprite reli6 is 
fonctionnellement k une source de fluide de gon- 

f lage. ledrt cou8Sin gonflable de s^curitd ^tant gon- 
fl6 dans une position fonctionnelle de retenue lors 
d'une detection d'un 6tat de collision du v6hicule, et 
dans lequel ladrte ^tape de r^ulation comprend 20 
l'6vacuation d*une quantity pr6d6termin6e de fluide 
de gonf lage dudit coussin gonflable de stojritd af in 
de commander la fonction de retenue dudit coussin 
gonflable de sprite pendant un 6tat de collision 
du v6hlcule. 25 

25. Proc6de selon Tune quelconque des revendications 
18 ^ 24. dans lequel ladite ^tape de detection du 
po^sde i'occupant conprend le nrontaged'un cap- 
teur (70) de poids dans un sidge d'occupant 30 

26. Proc6d6 selon la revendication 25. comprenant en 
outre les stapes de montage d'un capteur (36) 
d'inclinaison de dossier de si^ge sur un si^ge 
d'occupant et de compensation d'une valeur de sor- 35 
tie desdits mo/ens de detection de poids en fonc- 
tion d'un signal de sortie dudit capteur d'indtnaison 

du dossier du si^e. 



tion d'une plage de positions de I'occupant par rap- 
port au tableau de bord (82) du v^icule et de 
determination d'une plage de positions d'occupant 
par rapport au dossier (40) du si^ge de roccupant 

30. Precede selon la revendication 29. comprenant en 
outre les etapes de detection de la position du 
siege de I'occupant et de reglage de la determina- 
tion des plages de positions de roccupant sur la 
base de la positic^ detectee du siege. 

31 . Precede selon I'une quelconque des revendications 
18 e 26, dans lequel ladite etape de detection du 
poids de I'occupant comprend le montage d'une 
pluraiite de capteurs de poids de I'occupant sur un 
vehicule et i'etablissement d'une plage de poids de 
I'occupant sur la base de chaque capteur de poids. 
et I'etablissement d'une plage de poids de priorites 
lors de I'apparition d'un ecart dans des plages de 
poids etablies k partir desdits capteurs de poids. 

32. Precede selon Tune quelconque des revendications 
18 ^ 27. dans lequel ladite etape de detection de la 
position de I'occupant comprend le montage d'une 
pluraiite de capteurs de position de i'occupant sur 
un vehicule et retablissement d'une plage de posi- 
tions de I'occupant sur la base de chaque capteur 
de position et I'etablissement d'une plage de posi- 
tions de priorite lors de I'apparition d'un ecart dans 
des plages de positions etablies k partir desdits 
capteurs de position. 

33. Precede selon Tune quelconque des revendications 
18 ^ 32. dans lequel ledit systeme de retenue com- 
prend une ceinture de securite dans lequel ladite 
etape de regulation comprend une regulation du 
fonctionnement de la ceinture de securite. 



27. Precede selon I'une quelconque des revendications 40 
18^26, dans lequel le systems comprend en outre 
une pluraiite de capteurs de poids, et dans lequel 
ladite 6tape de detection du poids de roccupant 
comprend I'etaNissement d'une plage de poids 
bases sur ladite pluraiite de capteurs de poids. 4s 



28. Precede selon I'une quelconque des revendications 
18 e 27. dans lequel ledit systeme comprend une 
pluraiite de capteurs (80. 84. 86) de position pour 
detecter la position de roccupant. et dans lequel so 
ladite etape de determination de cetle. de plusieurs 
plages distinctes de positions de I'occupant. dans 
laquelle tombe la position detectee de rocarpant. 

est bases sur des signaux de sortie de ladite plura- 
iite de capteurs de position. ss 

29. Precede selon la revendication 28. dans lequel 
ladite etape de determination de plage de positions 
de roccupant comprend les etapes de determina- 
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